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y\B m\ mm^. mi^ nm^ ihe, 7\\n\^^ ^^m^m itir^i^ mim m^m m:^m 

EiiqiEi^, CiiOIEI PH. mi^l-^ EllOIE-l HHi!, thib 2^ SIM gg- TilOl^ m^M 

^suiii. DICH M2 ^^i^hn iHEiy 'st-GH 'n-Tii-e^^i^ s^ofe cHioiE-]^:!!. ^s- aioi'Ei sn 

^ ^ 7:112 gg- >1I0IM JH^e ^.^t^EI:. 01 [ifl QilOlEi HH^:!!1^ 5!^°J ^Sffe 1.000.A QI^S oh^ 

5101 mo. QiioiEi HH^:!!> ciiorEi ^ ti-^ ^loii ^±°im ^sem, ms^^m iiiEiy ei- 

01 EilOIE-l nilE SI SI2 g5 >1|0|E IHEM kmAIZiQ. CM:?|A1. gg: DilQIEl HH^!!! il Xil2 e& ?il 
OhM HHHM ITQg Or^Ql^! m^^^lL\- MEIH'S!, M^mS! 1.^^ '^^Ulm. ^^Ulhtii^iK mm 
01 2! DI^B]-:^^ W^i^f-Dl. EHE^Oil^ tj-^q i:cBAI?1 EEI-Olfcil 2^tl^ 4'&AI S 

m ^'^lE.M ^»^^*^A|gi-[:|-.. 



£ 1° a angoj. ^AiwiQii mm mai s^^m 



mm bH:^iEoiJi. 



£ 2^^^B^^;^°i 4'AltfllOjl CO-a 5AI S-t;!^ 7IB°J ^l-:i:SI- >1I0IM 1! DIlOlEi S[|E¥i 



£ 3 LHAI E 6^ E 2ej 111 - III". IV - IV . V - V\ VI - VI tCf£F EA|tl>- E^3E0|I2. 

E 7^ B ^-SBl ^AlOllOii [Cl-a 5AI S-S2| TilOIMi! UE|-yj E^^SEOIil, 

E 8a LHXI E lle^ ^^S^ ^AIOIIQII Cl}€ ^Aj SSBJ Xil^ jlh^m LIEKH^ BBEOIQ. 

^' 2!?ll2j:?h ^^sv M5HAI>iE-IM Ik^ SAI S^^;| S 3 ^^SOil ^^^h 5iOIQ. 

^1 ^l\m ^^f- ^^^:2^A1 eEH 7I#^ DR m 598. 2852011 UE^U SiCh. 



goTO 3:^h¥QilA| SO] AB-^ ^;^!-gOI l^^^hH SiO. 

OlEit!" ^fljgg M3o|-:?l ^^FQI, S-s^ ggog/^^ g aSjoiHJ mnm^ ?;iI97-614562:&j| iF^ 2! 
il.^ g^^lOl BTjg 101^ i»=sg| BIAIEICH SiD. 
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:?IEK}1I ^^EIOI °iO] mm\M ^SEI^ g2!7|:ail Sill. OlQii C^E^ 

oiM nmtm mui^ mm mm^ m\E\ m^e ^§ Soii— s^i^ss b^^ai?!!! 

££Ei-, ?17m^ m\B\m\ AmiWI mmm 2:2F(coupIing effect):?^ 

tlOl HOI ^^£111. 01^ oieFOl 3^:^ SH('CcossJa'lk)7h I'-^^fe ^MmO\ ^CK 

B ^'■SBJ Sl-Xil^ ^1 3711 i>^<i^'BJ SAI S^IOilAI ^.^ t^^i-m 5101 Q. 

a «h^o| -,|:;^^,,^ §2!:?|0il 21tH M5H7n^E1°j EI-illM MQI^ ^GICK 

M ^Hgoj ])|^;^;^|^ m-Ajoj oHg g^^j xh^joj B^tfofe 

B ^'■S°J £EQM HH.i!^^ B^M mn\~ ^lOlLh 

B ^"S^ EDM ^§ EE|-Q|bfl2| 4'§A| 2^^# i>^tFei01 ^i>: iJ^I^.M ti^^'^AI?!^ 51010. 

nQi^^ stmF^ ?]ioiM iiH^!fi]i^ s# HH<:^# ^mm. mm hh^ii- hh^ m\ 1\\ 

OIM >ilDIM 51'^ ?|:£J :HI0|M ^lOjl^ «^'Em#3!- T^S^ il m± 

^ STiioii. i^i^Fe^i-m mmm. mm 13h>-# A|ztthoi piioi.m she a tiioi^m ^^ai^jd. 

OICH, Sill ES^^^ E&li£! :HI01M^1F tF^ S^M gSJ^I-CH a-^l-Eh^^^lF ^^^1-^ DilOl 

Ei^. LilOlEi IHE. CildlEi^j &IQIE1 HH^, E£i!2! ^^Sh E^lEtCH Si^ 

^ 71I01M. 5HE£f S^EI^ :i;ilV WGIM IHEg ^^UIH. 7iil2 E2!#^^ redundancy) EilOlEi 
i!, ^S QilOia uBE. SS- EilOIEii! S^^S itt^^h^ S5 QlOLEi m^-^Y m 71101 e IHEM ^ 
^ti-Q. OlOi, Ms^'-^ lHEiy uIGfl Xil2 -eS- TIIOIM IRE ^ EII0IE1 SHE^ 

^3-^AI^iCK Qi:?IA-l. ?;iil ^ Sil2 e& TIIQIM IKE^ TIIOIM ^3 ^'■011 ^^fei S^g-^ ^^H 71! OIM If] 
E2I: 2:71^^S SlElOi Si^QH, QilOIEii! 3^^^ ^' Si^ CilOIEIAj 31^^ TIIBIMM^^^^'Oi! 
S^^M TilOlM^!!! ;3.1-ElG>i. ^Q. TiiOl^^j S^^Sh LilQIEIi! 31^ H 

^S- OilOIE^<:!l^^^^ Ai^ 3SE101 7VSi TIlOlM ^' mOlEi HH^e Ai^ Ef^»:AI^EK 

OlM^t QllOiEi^f! Dll,0|E-|<:f! SIlTtm. 

2!^^ w E2#M ^\mm DimiEi iiHi:!!:^ ^^^f^ iFsoiiA-i m^m^ cH<y ?;ii2 es#m oig 

SSMlWIEi HH^jM ^^^1^ SFgQilAi ^^l^E °':2D1. thi I.OOOA OlohS t\ 

^ 5101 ^^HK 

GIXII: B ^'S^ ^'Ailfll^Oli CH^FOI iMl^ moi ^'"Ail:^! ^Sti^I-K 

27^1 B ^^S°J 4'Ai:WI()1i EU-E SAI Sxt :?!'e2J :?ZEQii EH^H ^S-^CK E 1^ B ^"S^ ^AjOll 
Oil CCf'M ^-tlS 5AI ^^Xl£j 2II-I1 21^t\ Lj-EI-tH UH*1EQILK 

E 1011 LI-Ef-y^ g-OL :?I?L^(10Q) ?I011 im St/HS 711 01 (20)01 ^^EIOI °iJl, 71! OIM 

d (20)11- ^mtm QF^°j ?3^i:5!(lQ)0l; SSEiOl SiO. 7110IM,<a(aO)°l MQII^ 7110|M EEl-OIUia 
31:E|^ 71I0I.M. 1E(22)7F ^.SEjOl 2i:ElE}1 TliOlM nBE(22)S 71101 91^(24)01! BJtH E^ 3S 
ElOl SiO-. Ail^ ^^tJ=^^ EF^°J i:ilO|Ei^(6G)G| 71IO|MA|(20) ^ 2!^<:!!(10)]1|- m^ElOl JUxf- 
^FE^ ^^EFOl °i^D1 Dil01£iA!(6Q)°j ^^M&lFfe CHIOlEi EEFOimSF SSEl^ LilOFEl 'nilE(,63)7F 
EjOl Si^OI aiOia nilE(63)E ^AI L-ilOiElA! 2^^(64)(HI 2J^li Al^ SlElOl SiCF. 71101Mi! 
3^^^(24)2F LilOlEiA! 9^^(64)^ AiM AFdiOil S^EjOi 2x1^ 71101^^ (20)]1F Cil 

□IEi>^(60)GF 93¥(24> 64)&ll e^»;E!E^' ElOl SillF. OF^Tll E^ 3- 

^§ SAI g-xj X1l^ IFSOllAi ^'^^"^^ sUF^^^ M^^A|=il M^HXj^EtM M3:^F 

?lt|- ^9.^. SAF S-xl :7ieOI S^gEF^' E34'-(HI '^^2,^ SAl^ ^E'-.^(200)M [CFEF 

EHE(22, 63)°J HF^^ ^.^m mB^m m^m. k\U ^BFtlCF. 

711:01 M<:!!(2G)2F [:tOIE1>!l(60)°J linm ^^B tF^:?F g^EIH. CF4:^ tF4r^ LF^OIAIDI 

Z|- Spoils IF^ S^SF 3^0! MH;^ SSEjOl SiEF. 

0IA1I B ^^S2J ^AlWOll [[fg 5AF S^x|°| iF^°l ^^QIF CHtH 4^Ail^l ^g^i-EF- E 2^ E 
101! LFEiy HFSF SAI SxIE|. mLF^j sF^SF TilOlM i! DHOlEi SHE^M LFEF^! HHxIEOin. 

E 3 LHAl E 61 E 2°J II 1 - i 1 1 \ IV - IV', V - V, VI - VI '>yg ECFEF EAIt^ S-SEOIEF. 
E 7011^ 711 01 M^!! S^'^SJ E»-9E7F LFEFLF 2iEF. 

E 2 LHAI E 60ii LFEFy HFSF ^GL ^St^^^ :?I1.K10O) ?|01l 7F^ "^^2.^ THOIM^!!! (20)O| ^iSEI 
01 SiJil, 7110IM<:!l(20)^ #011,^ 71I0IM i}lE(22)7F ^^EIOI SiQF. TIIGIM^ (2D)Ej 71IGIM 
2!^(21)0I SEF. 711GIM<!!l(20)]lF gtH^FTll S# 2^^^(10)01 ^^EIOI SiHEfl. tF4: LHOll- g# 
S^<y(rO)2F S^EIOi 2!^>d(1Q)2:Mi^Ei g# i^^m SgMT^ Al^ gtS^i" EF4^^ 

2^(11, 12)01 ^^EIGl SiEF. Y^m. E IIF E ™ LFEFy- dFEF ^QL 71I0IM nHE(22)l Ai^ 21^F 
^ 71I0|M^ 2^^(24):?F TiiGIM IHE(22)(>ll 31EI01 ^iSEjOl^ SiEF. 
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TilOlM HH^(20. 21. 22. 24)nf HH^(10, 11. 12) mm ^± m2.^ 01^012! 

^^^•-(30)01 gJQ Si^BI. 7110I-M ^3^*^(30)011.^ 3HI01M nHHC22) ^' ?iiOIM>!! 3^¥(24)M hi^AI^I 
^ ^S(32, 34)01 S^EIQI 2iQ. 

Til DIM 2! ^(21) 711 01 M §9^'-C3G) H|g§ tI±^ 01^012 ^"-^l MfiHAl^Ei^J 

a^Eai#(40)Q| ^^£ICH SiH. H|§1 ;?^#(4Q) ^|(H1.^ ei(P) sua dlg^ 01 

^012 Slti- S##(51. 52)01 TflOlM 2!^.(21)S g^^S. S^EUOl SitK ££tl. B^l 

TliOLM ^^^'•(30) ?j(Hl^ ^ ;H2| ^fe 2^(12) AmilHIAf ^^Oi &^^d2) 

^^£101 Si^a. ^SSAI Sr^.g aigS :^?^g(4n)2(^ ESI! HISI ^^±#(442)^^ 01*012 
351(41)01 SiQ. 

Umm^\. 52) ^lOil^ ^^S.^ OimOl^! ±± 3^,(61)SrH&l!oi 3^(62)01 ^^E|Oi Si^ 
□ . ±± 3^(61)^ >110m ^:9^*^(30) m Aie ^^U0\ □10IEii!(60)]lF ^^£101 ^ 

^Dl. Eaioi 21^(62)^ LHOil 3^(11. 12)'3F IHCH^ ^^^^ ^^£101 

2!^(65)]1F ^^EIEJI SiEK mtl. >il0|E .SHH(22)2J >i|OIM ^3^^(30) ^^¥011^ l^m ^9(32)# mt} 

o\ mm m^{22m ^^eiqi. si.^ w gs- tiioim ihh(66):7|- ^^.eigh °io. DiioiEi<!!!(60)^ mm 

^ 2l¥^^Ei tF^»- ^.-sim ^^^^ QilOIEH IilH(63):?h '^SElOl Si^ffl, 5. IDH UEhU" Ul-Ei ^01. Dll 
OlEi EeH(63)^ QiOIEIi! Sa¥(64)Ql| EltH 2^ 21E|0i ^Q. 

□i:?iAi TilOlM 2!^(21). 7110IM §9^'-(30). dlS^. ^?±#(4G).. 7^%^ S^#(5.1. 52). ±± ^' Eeil°] 
2^(61/ 62)^ M^HT^l^^EI-M Oi^DI. S IWM HlSf^ ^01 [l-il.ai£i<:f! 3^^(64)^ )flO|M §3 
E|^(30)B] ^3(34)* f^lOI WQiMi! &1^(24)£|- SS^ICH SiCK . 

Cil.OiEi.Ai (60) ^ CiiOlEi 1E(63=) 4^^011^ gSMlilOlEi (80) S ^S" DiiOiEi IHH(83):?r^SEiOi ^2, 
Dl. 11 gS- lilH(66)2J ^^^Oii:^ M2 g& TliQI-M IlHE(86):?|' ^^ErOl Li|OiEi>!! 

3^^(64)2] ^^^mS ©5.^ Cil,0|Ei<:fi 9^^f84):?I^SE!01 Sick 01.:?I.Ai. gSaiOlEi HH^(8d. 83. 
84) m M2 m\M 111^(86)^ ES!^^ ITOS OI^GH^I 5r|^°|-(8Ql. 831. 841. 861)31- 

M^IMSj. -^eiHSj U^^. ^^DIh ^^OIh IS 01^012! 4t-^^^(802. 832. 842. 862)^ 

^ 0|^017!j SiLK 

gS- LiiOlEi aH<!!!(8Q. 83> 84) m. M2 TilOlM EilH(86) ^ OlMOil ^uH 7F£|XIZI Si^^ 71^(100)°] 
4^^011^ APtI- E^ mm- 01*012 M:i:°|'(70)Q| SigEiDl SiCK 3^^^(70)011^ Xii2 gS" 

7110IM nHE(86)°J ITO 5|-^°^(861) Si g& CilOlEi I0&(83)^ ITO t|-¥^^(831)M k^Ai:?l^ mm 
:?S(72. 73)01 ^^EiPi SiLK 01::'|Ai. E l §! E 701IAi UFEI-^01 TllOL^d 31-^(24)^ ^S" 
LilOlEi HHA12J LilOIEii! 31^(64) ^ gS" Ul 01 Ei£! 38^(84)21- Sl^i^^^^ S^ElOl TilOlM 

<3(2Q)2rEilQ|EiA!(6G) ^ CilO|Ei<:!! (8G)g Ai^ B^^EjOl 2iEK 

QlXil. B ^-S^ ^AiOirOll C[fE ^.g 5AI &x| Xil:^th^ ^^^011 CH^H ^SMIF. E 8a LHAl E 

lle^ E 1 LHAl E m LmU Hm JEAI S:?:!^ 7iB°J XiS Ifg.M LIEKH^ e^EOiQ. 

B ^-.^^ ^AlOllOll [Cj-B sum m^Bm Oimtl ^"-^QIDI, ES a^rOil SAI^I a LHAI 

e2J mi-S!^ 3 ESOl sh± g^. M^HAliEi S^. TilOlM SHE S^. LiiOIEl SBE S 
^, 7110IMA1 31¥M EAimH UEl^LH^ SIQIQ.' 

37^1. E 8a LHXI E 8fe01[ UE}:^ HFEI: ^01. ^EIEh ^S*!" ^3 :?I5.K100)01I 3000 A gE^ ^JJi! 

# ^"-^ g^'^m ^ asH, gi-^h^ mmm iHEiy ^loi tiioim^:!!(2Q). tiioim 2^(21). >ii 

01^ Ii1E(22). TllOIMi! 3^:¥(24). S# 2^(11. 12). 2^2(10)^ ^^^Cl^. 01 [IH TiiOlM 

m^^^ ^^H^^ DiEi' jm E2 M^Di umm ^ si^a am. ^^oi^. ^^dih tr^. -ieims! 

Dlg^CTLK OiM ^titi- 0|^#S^ ?1I0IM HH2t S^^F. 

Qg. E 9a LHT^l E 9eail UEhy HhEj- ^0| . 7\Em 2S(Hi 1th S£~ ^^^^^ ^ ?1I0I 
E ^3^'-(30)# 3.000-^5.000^21 ^^UhlQ. 500- 2. 000 A ^])1|°1 H|§1 ^±#(40)11^ 

500 ^IW^ £1 g2J M^,^:^ H^E ESS! :^4t#(50)# Bm^H, ^ 3HI1 □1-^:3 

m oigefoj Es^ bigw ^?i#(50)]ih u\mm ^^m(mm %m uHEiy ura tiiqim 2^(21) m\ 

^ ES=E^ ^^tte ^AlOii. ESEiXj Sr^^ mgg ;?:irS(4H)l|- ESI! H|g^ ^?i:#(412)^^ 01^ 
012 il^l-Ei-^'-(41)e WiS^tEK 0101,. All M U[^Hm 0\^tm m\E. SilE(22) ^ 71I01M2 
3^^(24)M k^AI?!^ ^9(32. 34)f TllOj.M i35|(3G)S SHEiy 5^01 ^^t.l-CK 

E 10a LH E lOfeOli UE^y Hm ^01. HM ^^01 MBIM^ #2] 

l.OOOA E^ □ ores g^^^ffi. L1I ^fflfi B|-±He OieufOj SHEj.y ^hOI 71101^^1(20)21: A|^ jn7:hEI 
01 3^1 tF± S^M g°li6rf:^ LilOIEi2(60)]2f: ±^ S Eai°i 2:^(61. 62). LilOlEi nHE(63). LilOIEi2 
3^*(64). m± 2^(65)*^' Xill TiiOlM IHE(66)M ^^*frQl-. Ch#. ±^ 2^(61)3[- EdiSl 2 
^(62)M 01-^3^ EDI! Ujgl :^±m(SQm ^^^m ESI! dlgl ^i#(5G)# TifOlM 2^.(21) 
op^o^ MEt^HDI T^l-^i- 2##(51. 52)i S-^^^EF. OjHii. ^MB^W) m ESS] big^; ^^^(411) 
^ aiQ|Ei2(60)^ oF^()ll°H^'->li EiDl. ElEXj Hlgl ^^4:^(412)^ ^^*-E|?;i Sr^H 

2-^.(1 2)31- S-^EIDI 

El-g. E 11a IWX\ lleOll UEFldj bihEh ^01. IT02I- T^T^SJ- ^^2i MEIMS!. MEIHS E^ ^^01 
^^OIh ti-^2J Et^^^^E*^ ^4:21 e^^UlH. Eh^ SHH Oj-^^Hm OlgtlGl SflEiy uioi. mi 
OIEI2(60). LilOlEi SHE (63). EilO|Ei2 3S^(64)aF SAfet- E?f21 g^^ DHOlEi ljH2(80. 83. 84) ^ 
Xill gS Til.OlM EilE(66)2|- ^Aht>- SS^^ S112 TiiOl^ iiHE(86)M ^^t^EK Oi:?IAi. gS" LilOlEi 
HH2(80. 83. 84) ^ 7;il2 ?irO|M EHE(86)°1 i5l:^°»^(8Ql ; 831. 841 . 861)11- ^»^^^(8G2. 832. 842. 
862)M ^^^^ ITOeh ME1M2! E^ MEIHS t^^^^S^.^ofe ITOg" ^^''^i^^^ aj-^E|2F ^1^°^^ 

Ora^'-^^. E 2 LHXI E 7011 Ai HRF ^0|. :?IE»-(100)21 23011 mm E^ 135|og 

1.500-- 2.-500 A ^m2\ 32:°'-(7G)g sstin. n[±Bm Qmtm lEiy oFOI ;i;ii2 gs-Tiioi 
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ge ^AimOl ?;-il2 THOIM nHE(86) S QIOIEI EilE(83)2J th^^vfggi^ 831)21 ifotlL^Ali] 

01^. y\B^ ffSQii nm^'m ^^t^n ^ijg lim ms] ^mm 7\x\ii 

m\M{^ 33¥£F Q\mi^ 31-^ s Qie# a^j^^^- sip^:'! ^it.^ ^eiuioi 

f 4'A|01IQ11: C[fM SAI gxlOilAI^. th^ ^i^,^ i.^oQOA OltS ^JfllM ^'^Q\ 

gH^Ai, ee^°i 3-7:t# M0II2 Em Mmmxi %'m[^ m^^' uh.*^# ^?;i!ohoi ^^'■^-^'m Mom. 

gS- L-llOlEi HH^^^ Oi2|2J ^^-^^ ff:^ 2!^#dil HItIi JfeHOI ^oa.g 2.QOO - 

2.50aA gH^ ^igaW HH^!°j' T^t^g ^^.#C:K iEt.^ ITGM ^ti^fe CilOIEI HHd¥ 




liOIEi 

. _ . m 

^Stfe aor^CK ^= r 

S ^--Sg] 4'A|pll(HrAt?|- ^01, S§ D1IQIE1 mm\ ITDC indium tin oxide)M Al-g^lH. SfjE^OiiAl ITOM 
0i^O]:2 ^|^°K861. 83D# kMAIH^^^^ EEfO|,bfl2|-2i 2^ UMi^m Q^^,^' 4= 2iO. 

at.^, EliOlEi HHA!(50, 63) He ^lOii atOlEi HHi!(8G. 83)M ^iS.t,'-^^^ C-iiOIB UH^^llih Qli 

oiEi uH^iz^sj 7^%m mm ^ s^^oi^ nHd# ori^s \im^ ^^^m k^xm £a 

Cil0IE-i^y(6G) m LfOIEtAi(80)3K g# 3^(12) AFOIOil l|-7:|-El-^»^(41 )M g-^^j-S^ 
^Mj 3^:6 MHM SXIW 4: SiCK 

B ^^^2J ^AlOliQII AISh ^01, GDH^i OI-^HM Oig5|-01 Q||0|E1 HH^i ^ 7m^ 4=m 2 

?ii =?E Mai gxiM m-^m£.^^ ^-^is iAi g7:i2j ^'ah ^ jc-dTiti-ii, 

EEf:0|:l=H,M [[H°J S^^^ g>^tFo^Ol ^g ^y^ligM t^^^AI^ 4^ Si^Dj, ?l[0|EAj ri Ql|0|E1>!l 3 



1- >^ 



1. :?!E^ ^ICHI A-iS Wa^MW W^EIOI Si^ TliOl^^!!!, 

"^IX Til 01 M>! IF Qil:0|Ei<a2i in^ie IHJEj^ 3^(H| S# 21 ^SF tfit 3^01 Zh^M Dh^a 
H ^^ElOi Si^ 51:^ S^. 

^••^j TilOIM^I, aiOIE1^:!j. tFii: ^i^Oli TilOlM 2!^. ^j^, EEliej 2^01 '^'^ SlEIOi yr^*- 
EilO|Ei>!!]ll- §.^E10i WiSElOl ^g CilQl©^. 

Ei|Q|Ei>!! ^t:'! es- EiOIEi<:!!(Hl ^"-^l 5^ S^lf EiiOIEI^!!! SE^ ^i-:?! gg LilQIEi 

ilSh ggEIOi Si^Dl, ^•■71 EijQIEt^ ^E^ g§- QUOIEIi! AfOIQll ^CHE Idl^^ 

g;?tJ- 2. Sll Itl-OilAi . 

^^71 QllO|Ei<!!2j foil ^^EiGH 2i.^ QiiOlEi IE. 

^^71 gg EilOIEiil^llF £3 M^#o^ 01^017?! Si^ %^ Ql|0|Ej EHEM P ^t^SIDI, 
^•^71 DIIOiEi iHEEl- Sg QilOjEi EilE^ A|^ S^l-^ SAI gxl. 
^,^1^3. 12tt^(H!Ai, 

^^71 C-lIOIEi IHEEf: gg QilQIEi uHE g^EFOihHSh S^h^ ITCe OI^Gl^i SAI ^%\, 

4. X-iM^'-OilAi , 
^^71 71101 EAi^J poll ^^EIGH WlJi iHE,. 

4*^7] Di|0|Ei<:f! E^ 4'-7l gg LilO|Ei<:!!nF g"^ 01^017^1 Si^ffl 71|d|e iheSI- 27!^ 

31E!:01 Si^ gg >ilO| E EHEM Qi ^mmh^ °4§ SAI gxl. 

^.^tr5. XII 41^011 A1. 

^••71 TiiOlM aE2|- gg ?ilO|E IE § EEFOIbHSf 31EI^ #S ITOS Ol^OiS 5AI gxl. 

g^*'' 6. ignt.'-oiiAi. 
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UJ\ M± 3^2J =1J||S UOOOA QlSra iAI Sx| . 

8. y\B. 

y\B ?ioii 7[s. ijtFSiM wsEioi TiloiMd ^ ?^l0lMt!2^ giEioi 2i= mm a^, 
715 ^1011 mmm[ meieidi sf^ s^(hi ^SEicH ilf^^j g# 
mmm, mm a^- S^t si= Tiioim §35.^ 

JtlOlM 3= A^3,j jiipiM o|01| ^SSOI 

HHEjiig 0,0,1 jiioiM a=M If^aS SSEI01 2iS Tatf S^ft, 

fe^:-! TflOlM 1^5,^ ^^V2J 4.^71 ifi ^7{m SSSOi a^iF S^EIQI 2{^01, UlSl 

m'B^^ 9m &^:>\ a^iF schs s^Eiot: siHcs. Eaiei a^s^ gsEioi 

ai0|E1<a» PEhSSEIGH 4^71 aiOIEIAiM 2iS glh QIOIEiAlt 5A| 
gT»S9. MSmWM, 

^'7\ m\E\{^9i mm ^seigh si^ hioiei mh, 

aioiadsj mm ^seioi °i= mm ms-m 0 stmra. 

4^:71 aiOIE-i IHEF fe"::?! S& miOlEi SHS^ A-iS 21 El 01 »«§ SAI Sxl, 

gHi«»- 10. SI9t!:miAI , 

gSLilOIEii! 5! SSaiQIEi MB^ ITOf 01^013 5h¥9^2F MEtMa, SEIMS! t.^^ 
a^DI-H, W-QIh t.'^S^S OI^GHS ^^^ej-oj Olge^H^ 01.^012 ffiAl 5x1. 

11. HlBS-OIIAl, 

&7\ mm^°i mm ^seich ?iioim we, 
91 aioiEii! £Es 4^71 g& aioiEidiii a-g oi^oit? si^ ss- mm m^m q st^ti- 



13. M Xfl 12*KH|A) , 

&^7| Sg- LfOIElAi, 4^71 SS CIIGlEi uHS S &y\ gl.^ JIIOIM nHHM Mse^e g itf^fHS, 

^^t."- 14. unatJfliiAi, 

M2 ^ M3 mm 4^71 g§ 711 01 M S! DIOlEi !i||E°J ^-^l I TO SF^eiOl t^EI^ 

?!1§ SEAI SS. 

S^lf 15. «l8sJ-0jiA) , 

ihi 2=ej =]Ji|^ i,oooA 0ISF2! SAI §*l . 

im'i-^d'rA^wSi4rsiiiA"iiSfe sr*' 

m\^ mmm ^,±miy ess mmm ;?isi ^mm^ 

4^71 ESS diss ;f±s2F 4*^71 bis 1 ^^^sg IHEia ©KM HhEaiS, SItf S! QDI UIgl 

3311, 



1.2-5. 



^2000-0020855 



Sill 4^:6 S Eaei 2^. Q-llOlEi^:!!, CBOIH IE, m\Ei^ Sm^M GilOia liH>^ 

;i2 £3#:2S ^^71 QOIEii! ^"-^(Hl gS" CfiOIEid. QlOlEi ^»-^(}fl gg- 01 01 El IE, gg- 
□ OlEia iimi— gS- QIOIEI HHS S! g§ :H10IM IBE M2 gg- :?i]OIM I}] 

EM ^^ei^ ETTO, 

Av:?l a2:o^ofl A^;?i g§ QiioiEi IL8E2F ^^71 ?3I2 gg TflOl^ IIBE# ^T^^ ic^AI?!^ e?0 
# 5t.^l~ 5AI &x|g y\B 
g^tM7. X1116t>K)iiAl. 

nom sbem bL#Ai9i^ STiioijAi ^^^i mm^^ si^m ingAi^i^ mm sai gxig jib ;qi 

— *- o ea • 

g^M8. :^l7tJlHlAi, 

^:?! 5f± a^s 1.000 A om^^ ^sei^ ^§ sai §xig 7m 

S^*M9. ?3118*KHIA1, 

M2 E2!#S ITOS 01^013 ill-^^^SI- MQMg. IJ-g ^^01^, "g-^OIs tTgS^ 

^71 gg CilOIEI IRE2F ^^^^l 7cl|2 gg TflOlE uHEl h:^AI?l~ BSI^ ^^71 tTO 
Ai?|^ ]EA| §X|g 7i5** Xil^ 
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Abstract in English of KR2000-20855 

Korea Patent Application 
Application No. 10-1998-0039645 
Application date^ September 24, 1998 
Unexamined publication No. 2000*20855 
Publication date: April 15^ 2OOO 
Applicant: Samsung Electronics Corp. 

Title: Liquid crystal display device and manufacturing method of the same 

Relationship to our invention 

Fig. 3 is a sectional view of a line III-III of Fig. 2. 

A redundancy data line 80 is provided on a data line 60. The 
redundancy data line 80 consists of a lower layer 801 made of ITO and an 
upper layer 802 made of Mo, Mo alloy, Al or Al alloy and so on. 
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